The link between repolarisation alternans and ventricular arrhythmia: does the cellular phenomenon extend to the clinical problem?
T-wave alternans is considered a potentially useful clinical marker for the risk of ventricular arrhythmia in patients with heart disease. Cellular repolarisation alternans is thought to underlie T-wave alternans, and moreover, to cause re-entrant ventricular arrhythmia. This review examines the experimental and clinical evidence linking repolarisation alternans and T-wave alternans with the occurrence of ventricular arrhythmia. Repolarisation alternans, manifest as alternating changes in action potential duration, is observed in isolated ventricular cardiomyocytes and in multicellular preparations. Its underlying causes are discussed particularly with respect to the role of intracellular Ca(2+). The repolarisation alternans observed at the single cell level is compared to the alternating behaviour observed in isolated multicellular preparations including the perfused ventricular wedge and Langendorff perfused heart. The evidence concerning spatial differences in repolarisation alternans is considered, particularly the situation where adjacent regions of myocardium exhibit repolarisation alternans of different phases. This extreme behaviour, known as discordant alternans, is thought to produce marked gradients of repolarisation that can precipitate unidirectional block and re-entrant ventricular arrhythmias. Finally, the difficulties in extrapolating between experimental models of alternans and arrhythmias and the clinical manifestation are discussed. The areas where experimental evidence is weak are highlighted, and areas for future research are outlined.